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Cervical neoplasia and human papilloma virus
infection in prostitutes
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Abstract
Objectives-To evaluate the prevalence and
incidence of PAP smears indicating cervical
dysplasia as well as human papillomavirus
(HPV) infection in prostitutes.
Design-Prevalence and incidence study of
cervical dysplasia and HPV infection in pros-
titutes. For detection and typing ofHPV-DNA
In Situ Hybridisation (ISH) was performed
in tissue samples with CIN gained by colpo-
scopically directed punch biopsies.
Setting-Second Department of Obstetrics
and Gynecology, University ofVienna Medical
School and STD Clinic of the Public Health
Office, Vienna.
Subjects-Registered prostitutes attending
the STD Clinic ofthe Public Health Office and a
control group.
Results-978 prostitutes and 5493 women with
unknown cytological anamnesis were com-

pared. Frequency of positive PAP smears

was significantly higher in prostitutes (6-13%
versus 1.43%). To determine the pick-up rate
of cervical dysplasia during one year after
negative cytology we compared 722 prostitutes
and 3162 controls. Prostitutes showed a sig-
nificant higher dysplasia pick-up rate (3-05% to
1-07%) compared with controls. HPV detection
rate in prostitutes was similar to that in the
control group. The distribution of HPV types
revealed a higher frequency of "high risk"
HPV 16118 and 31133 in prostitutes.
Conclusion-The results demonstrate a higher
incidence and prevalence of cervical dysplasia
in prostitutes and therefore suggest regular
cervical PAP smear screening in registered
prostitutes twice a year.

Introduction
Many different factors are supposed to play a role in
natural history of cervical intraepithelial neoplasia
(CIN) and invasive cervical cancer.`'3 Epi-
demiological studies have shown that early sexual
contact, high promiscuity and low social status are
important causes for the development of cervical
neoplasia.45 Results of recent studies concerning
frequency of CIN in prostitutes compared with a

normal population are different. Schuhmann des-
cribed the same frequency of dysplasia in both
groups, while others evaluated a range up to a tenfold
higher frequency of CIN in prostitutes.6' In our
study, we compared the prevalence of cervical dys-
plasia in prostitutes and in a control group, and we
explored the incidence of PAP smears indicating
cervical dysplasia one year after normal cytology in
both groups.
During the last years the importance of human

papillomavirus (HPV) infection for the generation of
CIN has been recognised.910 The observation that
certainHPV types are associated with different grades
of CIN and different progression rates of CIN
prompted us to determine the HPV infection rate and
distribution of HPV types 6/11, 16/18 and 31/33
in colposcopically directed punch biopsies from
cervical lesions of prostitutes and controls." 12

Material and methods
Patients: In Vienna, Austria, prostitutes by law must
register and undergo weekly medical examinations in
the STD Clinic of the Public Health Office. Regis-
tered prostitutes (978) were included in the study.
Routine cervical cytology was taken in addition to
STD screening for the first time in 1988. As a control
group we evaluated PAP smears of 5493 women

under 45 years of age sent to our cytological
laboratory during 1988. No anamnestic data concer-

ning previous PAP smears of the women in both
groups were available at the time of admission to the
study.
To evaluate the incidence rate of cervical dys-

plasia, we one year later examined 722 of the pros-

titutes who had a negative PAP smear in 1988. As a
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control group we used PAP smears of 3162 women
11-13 months after negative cytology in 1988.
In 23 prostitutes and 42 non-prostitutes referred

to our colposcopy clinic because of a PAP smear

indicating mild to moderate dysplasia, colposcopi-
cally directed punch biopsies were sampled for
histological diagnosis and HPV-DNA detection and
typing.

PAP smear and colposcopy: Routine Papanicolaou
smears were taken using a L-shaped spatula (Szalay-
Spatula, A. Graf, Steinach, Switzerland), reaching
the endocervical and ectocervical region. Colpo-
scopic examination was performed using a Zeiss
(Germany) photocolposcope. When acetowhite
regions were seen during the colposcopy a punch
biopsy was performed. Biopsies were taken from the
most suspect areas showing flat or everted con-

dylomas, punctation or mosaic. Biopsy specimens
then were fixed for at least 6 hours in buffered (pH 7.0)
formalin.

In situ hybridisation: 5 um thick sections of formalin
fixed and paraffin embedded biopsies were mounted
on amino-alcylisane pretreated slides, deparaffinised
and then incubated for 10 minutes in 0.05% pronase
in PBS at 37°C. Then biotin-marked DNA probes
for HPV 6/11, 16/18 and 31/33 were added (Enzo
Biochem. Inc., New York, New York) and glass
covered. Denaturation was performed in a micro-
wave (HM 146, Elektra Bregenz, Schwaz, Austria)
for 2 minutes at 240 W and 6 minutes at 120 W
(microwave frequency: 2450 MHz). Hybridisation
for 60 minutes at room temperature was followed by
rinsing in PBS, addition of mouse-a-biotin (1:100
dilution in PBS) (Dakopatts, Carpintiera, USA) and
incubation for 30 minutes at room temperature.
Then the APAAP staining method was performed,
using the bridge antibody rabbit-anti-mouse Ig, 1:30
dilution in PBS (Dakopatts, Carpintiera, USA),
incubation time 30 minutes at room temperature.
After rinsing in PBS the APAAP-complex (1:50 in
PBS) (Dakopatts, Carpintiera, USA) was added and
stored for 30 minutes at room temperature again. As a

substrate we used AEC (2% 3-Amino-9-ethyl-
carbazole and 3% H202 in 0.05 M Acetate Buffer),
rinsed in aqua destillata and counterstained using
hematoxylin for 30 seconds.

Statistical differences between the studied groups
were calculated by chi square test. P values < 0.05
were regarded as statistically significant.

Results
Table 1 summarises the results of PAP smears of
prostitutes and controls at the first examination. The
frequency of positive cervical cytology in prostitutes
(6-13%) was significantly higher than in the control

Table 1 PAP smear results at the first examination in
prostitutes and controls

Prostitutes Controlgroup
n = 978 n = 5493

PAP smear result n % n %

Mild to moderate dysplasia 33 3-37 59 1-07
Severe dysplasia 23 2-35 20 0-36
Invasive carcinoma 4 0-41 0 0
Total 60 6-13 79 1-43

group (1-43%, p < 0-0001). We evaluated 0.41%
PAP smears indicating invasive carcinoma in pros-
titutes, whereas not a single one was found in the
controls (table 1).
Of the prostitutes with a negative cytology 722

were re-examined one year later. Twenty-two
(3.05%) of them developed a PAP-smear indicating
cervical dysplasia. In the control group 34 (1-07%) of
3162 women showed a positive cervical cytology after
the same observation period, demonstrating a sig-
nificantly lower incidence of cervical dysplasia com-
pared with the prostitute population (p < 0-0001)
(table 2).

Histology of biopsy specimens of 23 prostitutes
taken from suspect areas during colposcopy showed
18 CIN I and 5 CIN II. In 42 non prostitutes
referred to our colposcopy clinic because of positive
PAP smears histological findings revealed 30 CIN I,
11 CIN II and one CIN III.

Overall HPV detection rate in CIN lesions was
equal in prostitutes (47-8%) and controls (50%).
HPV types were equally distributed in the control
group. In prostitutes we detectedHPV 16/18 twice as
often than HPV 6/11. In both groups HPV 31/33
infection showed a similar distribution. The dif-
ference in distribution of HPV types showed no
statistical significance.

Discussion
Several authors described higher percentages of
cervical dysplasia compared with a non-prostitute
population.'4 15 In agreement with these results, we
found at the first examination a 4-3 times higher
prevalence of cervical dysplasia compared with the

Table 2 PAP smear results in prostitutes and controls one
year after negative cytology

Prostitutes Controlgroup
n = 722 n = 3162

PAP smear result n % n %

Mild to moderate dysplasia 14 1-94 32 101
Severe dysplasia 8 1.11 2 0-06
Invasive carcinoma 0 0 0 0
Total 22 3.05 34 1-07
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control group. PAP smears indicating invasive car-

cinoma were found only in prostitutes. At the first
routine cervical cytology all our patients had an

unknown history of cervical dysplasia. Because of the
lack of information in regard to the frequency of
gynaecologic examinations, no conclusion could be
drawn about the likelihood of the development of
cervical dysplasia in both groups.

We therefore compared PAP smear results of
prostitutes and the control group who had negative
PAP smears at a previous examination 11 to 13
months before, to determine exactly the risk of
picking up cervical dysplasia during one year. Com-
pared with controls prostitutes showed a 2.8 fold
higher incidence of PAP smears indicating cervical
dysplasia.
Frequency of cervical dysplasia in prostitutes

screened for the first time was 1-74 times higher than
in prostitutes with a negative PAP smear one year

before. In the control group frequency of detection of
cervical dysplasia was 1X33 times higher at the first
examination compared to PAP smear results one year

after negative cytology. Thus, the difference in fre-
quency of detection of cervical dysplasia between the
first and second cytologic examination was markedly
lower in the control group. These findings suggest
that a higher percentage of prostitutes do not under-
go regular cervical PAP smear by their own accord
compared to controls.
The detection rate of HPV DNA in biopsy speci-

men of prostitutes and non-prostitutes was equal.
Considering the fact that several authors make HPV
infection responsible for the generation ofCIN, the
high incidence of cervical dysplasia in the prostitute

population might suggest a more frequent HPV
infection rate in this group."S'7 In our study, we did
not find a higher HPV infection rate in prostitutes
with cervical dysplasia. However, typing of HPV
DNA revealed a more frequent infection rate with so

called "high risk" HPV-types 16/18 in prostitutes
compared with the control group. The distribution
of "low risk" HPV 6/11 and "high risk" 16/18 and
31/33 infection was approximately equal in the
control group, whereas in prostitutes the infection
rate with "low risk" HPV 6/11 was lower. These
findings suggest that in addition to other well known
risk factors like early first contact, a high number of
changing partners and a high frequency of sexually
transmitted diseases, HPV infection with predomin-
antly high risk HPV-types might be an important

factor in the frequent generation of cervical dysplasia
in prostitutes. These multiple risk factors cause not

only an increased frequency of PAP smears indicat-
ing cervical dysplasia or invasive carcinoma of the

cervix at the first examination, but also a higher
incidence of cervical dysplasia when regular
cytologic examinations are performed.

Prostitutes seldom seem to undergo regular

gynaecologic examinations and cervical PAP smears

by their own request. Because of the significantly

higher prevalence and pick-up rate of cervical dys-
plasia, in our opinion registered prostitutes, who are
not examined by a private physician should undergo
a cervical PAP smears twice a year in the public
health service in addition to their regular screening
for sexually transmitted diseases.`8
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